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ABSTARCT: The presence of various biochemical indications leads to get the good health

for human but abundance of these markers with lower or higher concentrations than normal
level leads to biochemical disorders . Favism disease is one of multi-disorders take place in
the red blood cells . The study results showed presence of glucose-6- phosphate
dehydrogenase (G6PD) in very low concentrations in patients depending on sex factor |,
therefore highly significant decreasing (p<0.0001) was recorded in patients compared with
control group . Also no significance difference was found (p>0.05) in Glutamic Pyruvic acid
Transferase (GPT) but catalase (CAT) enzyme recorded a high significant lowering
(p<0.0001) in favism patients compared with healthy groups . Non-enzymatic antioxidant are
represented by vitamins E and A showed highly significance difference (p<0.0001) between
G6PD patients and control groups .
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INTRODUCTION necessity of this enzyme appears clearly in
Favism disease is a risk biochemical pathway of pentose — phosphate pathway

metabolic disorder happens in human abundant in carbohydrates metabolism .
being body because of presence of The G6PD  transforms  glucose-6-
glucose-6-  phosphate  dehydrogenase phosphate into 6-phosphogluconate and
(G6PD) enzyme in very low concentration this biochemical reaction takes place in
in the living cell . G6PD is responsible for presence of reducing ability represented by
the complete work of red blood cells . The NADP+ 2 In red blood cells , G6PD

catalyzesfull oxidative stress reactions and
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this biochemical statement takes place in
presence of the gene which has ability for
the activity and action of G6PD . it is

Known that this enzyme has important role

in carbohydrates , amino acids , proteins

and fats which have biochemical
relationship with some non-enzymatic
antioxidants markers like vitamins E and A
and some types of proteins such as albumin
and billirubin @ . The deficiency in level
value of G6PD

indication healthy complication

is considered as an
affects
some enzymatic and non-enzymatic
antioxidants markers. Favism disease is
one these complication that cause different
disorders in whole metabolism especially
carbohydrates pathways and this disease
leads to various differences in the level
enzymes , blood proteins vitamins , trace
The

biochemical disorder in deoxyribonucleic

elements and lipid profile®®

acid (DNA) especially in the gene of

Materials and methods
All blood samples were collected from
favism patients and healthy individuals
from general Abu Al-khaseebhospital at
Basrah Governorate in Iraq . The number
of patients was 100 (65 males and 35

females) and healthy persons as control
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G6PD and also
place because abundance of different

clinical disorders take

mutations so this biochemical case leads to
lack in G6PD level in human being ™ .
The genetic mutations happen because of
biochemical disorder in X-chromosome
leads to high deficiency in G6PD level
especially in males .Also many enzymes
lose some of their activity when G6PD is
in low level © .The complication of favism
disease is biochemically correlated with
hemolytic anemia since this disease also
takes place in red blood cells leading to
fast destruction of these cells in individuals
body. and the deficiency in G6PD causes
like

effect

various  diseases jaundice and
biochemical
10 The
out
G6PD

such as

hematuria  which
functions of liver and kidney
present study was carried for
estimation of oxidative stress for
deficiency and some enzymes

GPT and CAT and vitamins E and A.

group was 75 (45 males and 30
females) .All patients and healthy

Human have age ranged between(1-66
years) and all biochemical markers were
measured according to type of sex . Also
all clinical tests were insured such as sex ,
absence other

presence or disease ,
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marriage case , smoking status and family
history .

Blood samples preparation

5 ml of Venous blood was gotten from
(patients and healthy ) . The blood samples
were clotted and centrifugation process
was established for 10 minutes with to
4000 rpm after that the blood sera were
kept in 20°C until the usage day whereas
residual blood was collected in tubes
containing heparin .

Also the blood samples were centrifuged
with to 3000 rpm for 10 minutes to get
plasma whereas the enduring erythrocytes
were washed quietly by 9%w/v sodium
chloride solution and they are lyasated by
using double deionized water with ratio

(1:1 viv)™

Evalution and Assay of G6PD, GPT, and
CAT enzymes in the blood

The G6PD levels were investigated and
estimated in the whole blood by using
@ and GPT

Sera

automated procedure
blood
Also CAT enzyme

concentrations in
(13)

were
estimated
wasdeterminedspectrophotometrically in
blood serum 419

Determination of vitamins A and E in
the blood

The concentrations of vitamin A and E
were estimated by ELISA technique in
blood
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serum of favism patients and healthy
individuals *" .

Statistical analysis

All results of the study were established
and expressed by measure of mean
+standard deviation (SD) . Also the whole
results data were analyzed by using a
statistical method according to variance
univariate analysis . Statistical programme
of social science (SPSS,V23) was used to
calculate the significant differences among
various groups of patients and healthy
individuals . The coefficient of correlation
regression (r) was carried out to recognize
between means of patients groups and
The

corresponded for less than 0.05 for the

control  groups p-value was

lowest significant limit .

RESULTS
The high risk for G6PD deficiency disease
result from great lack of this biochemical
enzyme in the red blood cells . It is known
that glucose-6-phosphate dehydrogenase
catalyzes pentose phosphate pathway in
carbohydrates metabolism , so any
biological and chemical disorder in this
enzyme will lead to different complications
in the physiological role belonging to
blood
investigation

levels of G6PD

red cells Therefore

and estimation of

in whole blood is
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considered as required status for following
the healthy or patients individuals 8%,
Table (1)indicates the concentrations of
G6PD which were recorded in favism
patients and healthy groups depending on
sex factor (male and female) . The levels of

this enzyme were measured to be equal to

0.66 and 0.66 mU\gHb in favism patients
and
the

males females
Also G6PD
concentrations were estimated in values
equal to 11.94 and 11.01 mU\gHb in
healthy group) in

respectively..

according to

respectively

individuals (control

males and females

Table (1) :Concentrations of G6PD enzyme in whole blood in favism patients and control

group according to sex factor

Groups Sex G6PD (mU/gHDb)
Male .no.=45 11.94+3.74
Control
Female .no0.=30 11.01+2.61
Male .no.=65 0.92+0.79""
Favism Patient __
Female.no.=35 0.66+0.57

Values were expressed as mean + SD.

“ The level of significance between Patients and control groups

P <0.0001

The levels of Glutamic acid - pyruvic acid
transaminase (GPT) enzyme in G6PD
deficiency disease are illustrated in table
)
28.03 U/L in males patients and 28.49 U/L

. The concentrations of GPT were

in females patients whereas found to be
26.22 U/L and 26.80 U/L

groups.

in control

Table (2) : Concentrations of GPT and CAT enzymes in blood serum in favism patients and

control group in according to sex factor .

Groups Sex CAT( K/ml) GPT(U/L)
Male .no.= 45 1.7140.021 26.22+7.17
Control
Female .no.= 30 1.74+0.024 26.80+5.44
Favism | Male. no.= 65 0.16+0.011"" 28.03+7.41"N°
Patient | Female .no.=35 1.7440.024™ 28.49+6.88"N°

Values were expressed as mean + SD.

“The level of significance between males and females in patients and control groups in CAT
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* The level of significance between males and females in patients and control groups in GPT

" P <0.0001, "P > 0.05 and NS- Non significant

Concerning CAT , it was noticed that the
levels of this enzymatic antioxidant was
equal to 0.16 K/ml in males and 1.74 K/ml
in females in favism patients whereas the
concentrations of this enzyme in healthy
groups were determined to be 1.71 and
1.74 K/ml

respectively .

in males and females

Vitamins A and E are considered as non-
enzymatic antioxidants have important
chemical roles in the living cell @ . Figure
(1) represents the standard calibration
curve of vitamin A by wusing the
concentrations of (0.156 , 0.312 , 0.625 ,
1.25, 2.5 and 10.5 ng/ml) then the optical
density (O.D) was measured for each

concentration .
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Figure (1) : Standard calibration curve of vitamin A

Figure (2) shows the standard calibration

curve of vitamin E for different

concentrations were represented by( 1.56 ,
3.13 , 6.25, 12.5, 25.0 , 50.0 and 100
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pug/ml) and recored the optical densities at
the same time for these concentration the
same time the optical densities were

recorded for these concentrations .
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Figure (2) :Standard calibration curve of vitamin E

Vitamin A concentrations in blood serum
of patients and control groups  were
indicated in table (3) . The levels of this
antioxidant vitamin were found to be
4.0land 3.70 pg/ml in favism patients
according to sex factor ( males and
females ) respectively , whereas in control
groups , recorded to be 7.52 pg/ml in

males and 7.77 pg/ml in females .

Concerning vitamin E concentrations , it
was noticed that the levels of this vitamin
differed were from vitamin . The levels
values of vitamin E were found to be 77.62
and 74.65ng/ml in males and females
respectively in favism patients , but the
concentrations were measured to be in
values equal to 104.72 ng/ml in males and
107.41 ng/ml in females in healthy

individuals groups.

Table (3) : Concentration of vitamins A and E in blood serum of favism patients according to

sex factor
Group Sex Vit. A(ng/ml) Vit. E (pg/ml)
Male .no.=45 7.52+1.02 104.72+11.49
Control
Female no.=30 7.77+0.93 107.41+11.88
Favism | Male .no.=65 4.01+1.06™" 77.6249.41™"
Patient | Female .no=35 3.70+1.07°" 74.65+10.33"

Values were expressed as mean + SD.

“The level of significance between patients and control

“P<0.0001
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DISCUSSION

Favism disease is a dangerous and
complex disorder take place in red blood
cells because of the great deficiency in
glucose-6-phosphate dehydrogenase
(G6PD) enzyme . So the patients of favism
disease have many various healthy
problems such as biochemical disorders in
enzymatic antioxidants are responsible for
complementary of biochemical pathways
especially in carbohydrates and

metabolism @Y . Also G6PD deficiency

lipids

makes multi-disorders in levels of different
vitamins , lipid profile , blood proteins ,

trace elements , uric acid and
malondialdehyde Therefore the
concentrations of these biochemical
components will change depending on

disease severity, age and sex belonging to
favism patients®? .

Table (1)
concentrations for G6PD in both favism

represents the  various
patients and healthy individuals (control
groups) . It was showed low of G6PD in
favism patient compared with control
group for both male and females
Therefore a highly significance difference
(p<0.0001) was measured between favism
patients and control groups in males and
The attendance of G6PD high

decreas

females .

significant indicates a risk
pathogenic status represented by favism
disease so this case leads to decomposition

and destruction of red blood cells in human
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body® . As a result , the high lack in
G6PD enzyme levels will lead to weaken
the physiological and chemical effects of
red cells of blood and this enduring status
will certainly lead healthy and biochemical
dangersespecially in lipids content
enzymes concentrations , vitamins levels ,
blood proteins concentrations and some
trace element®” |

The values of GPT enzyme indicated that
(p>0.05)

between favism patients and control groups

no significance difference
for both males and females as in table
(2) .This status may be explained as the
G6PD deficiency didn't effect somewhat
on levels of GPT enzyme especially in
males . Also from table (2) , we were
noticed that highly significanct decrease
was recorded (p<0.0001) in concentration
of CAT

compared with control

enzymein favism patients

groups in males
and females together . So that CAT levels

in blood serum was considered as

important  indicator for diagnosis of

severity of G6PD deficiency disease

(2528 The biochemical role of catalase

enzyme is catalyzing reaction of

decomposition of hydrogen peroxide to

water and oxygen in the living

cell .Therefore this enzyme is very

important for protection the cell from

oxidative risk by reactive oxygen species
27)
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Table (3) reveal to the concentration of
vitamin A in favism patient and control
group and the result show that high
(p<0.0001) wvalue when
compared with control group in both male

significant

and female . antioxidant is an biochemical
marker is correlated with favism disease
then vitamin A is considered as benefit
biochemical indicter to diagnose the
severity of G6PD deficiency because of
presenceof biochemical relationship
between oxidative stress by vitamin A with
favism disease .

High significance difference was found in
vitamin E concentrations (p<0.0001)
between favism patients and healthy
control groups in both males and females
then levels of vitamin E in blood sera are
considered as a necessary indication
explains  the oxidative stress of this
vitamin in physiological action belonging
erythrocytes Therefore there is an
important relationship between vitamin E
concentrations in blood serum with favism

disease®® .

REFERENCES

CONCLUSIONS

The present study was established to
investigate and estimate some enzymatic
and non-enzymatic antioxidants which
have a biochemical relationship with
G6PD deficiency disease . It was found
that GG6PD concentrations significant
decrease in favism patients . Catalase as an
enzymatic  antioxidant  proved  the
biochemical  correlation between this
enzyme with G6PD deficiency therefore
CAT has important action for
investigation of the severity of favism
disease . GPT had no effect with lack of
G6PD enzyme in both males and
females  .Non-enzymatic  antioxidants
represented by vitamin A and E indicated
that a great relationship with G6PD
deficiency in blood serum for males and
females patients . As a conclusion
catalase , vitamin A and E are considered
important markers for diagnosis of favism

disease severity

1- Howes, R. E., Battle, K. E., Satyagraha, A. W., Baird, J. K., & Hay, S. | G6PD deficiency:

global distribution, genetic variants
parasitology,2013,(Vol. 81, pp. 133-201) .

and primaquine therapy. In Advances in

2- Minucci, A., Moradkhani, K., Hwang, M. J., Zuppi, C., Giardina, B., &Capoluongo, E.

Glucose-6-phosphate dehydrogenase (G6PD) mutations database: review of the “old” and
update of the new mutations. Blood Cells, Molecules, and Diseases,2012, 48(3), 154-165.



Journal of Basrah Researches ((Sciences)) Vol. (47). No. 1 (2021)

3- GOmez-Manzo, S., Terron-Hernandez, I., Mora-De la Mora, |., Gonzélez-Valdez, A.,
Marcial-Quino, J., Garcia-Torres, l., Vanoye-Carlo, A.; Lopez-Velazques, G.;Hernandez-
Alcantara, G.; and Oria-Hemandez.J., . The stability of G6PD is affected by mutations with
different clinical phenotypes. International journal of molecular sciences, 2014, 15(11),
21179-21201.

4- Pinna, A., Contini, E. L., Carru, C., &Solinas, G.. Glucose-6-phosphate dehydrogenase
deficiency and diabetes mellitus with severe retinal complications in a Sardinian population,
Italy. International journal of medical sciences,2013, 10(13), 1907-1913 .

5- Akhter, N., Begum, N., &Ferdousi, S.. Some Aspects of Liver Function  Status in G6PD
Deficient Neonates and Its Relationship with G6PD. Journal of Bangladesh Society of
Physiologist,2012, 7(1), 36-40.

6- Suleimman, A.A; Hussein ,J.; Wadah, M.K; Yousef, Y.K and Hala,S.A, predators of severe
hemolysis in patients glucose-6-phosphate dehydrogenase deficiency following exposure to
oxidant stress hematology oncology and stem cell therapy,2009,2(2),354-357 .

7- Dorgalaleh, A., Shahzad, M. S., Younesi, M. R., Moghaddam, E. S., Mahmoodi, M.,
Varmaghani, B., ... &Alizadeh, S. Evaluation of liver and kidney function in favism
patients. Medical journal of the Islamic Republic of Iran,2013, 27(1), 17-22 .

8- Nkhoma, E. T., Poole, C., Vannappagari, V., Hall, S. A., &Beutler, E. The global
prevalence of glucose-6-phosphate dehydrogenase deficiency: a systematic review and meta-
analysis. Blood Cells, Molecules, and Diseases,2009, 42(3), 267-278.

9- Cappellini, M. D., &Fiorelli, G. E. M. I. N. O.. Glucose-6-phosphate dehydrogenase
deficiency. The lancet,2008, 371(9606), 64-74.

10- Luzzatto, L., Nannelli, C., &Notaro, R. Glucose-6-phosphate dehydrogenase
deficiency. Hematology/Oncology Clinics,2016, 30(2), 373-393.

11- Bancone, G., Gornsawun, G., Chu, C. S., Porn, P., Pal, S., Bansil, P., ... &Nosten, F.
Validation of the quantitative point-of-care CareStart biosensor for assessment of G6PD
activity in venous blood. The Ameican .J.trop.Med Hyg,2018, 13(5), 1316-1371..

12- Amro, S. A. B,, Zaabi, E. A,, Hussain, S., Aly, A. M., Baqir, H. S., Zaki, A. H., ...
&Yusoff, N. M. Molecular characterization of glucose-6-phosphate dehydrogenase deficiency
in Abu Dhabi District, United Arab Emirates. Tropical Journal of Pharmaceutical
Research,2014 13(5), 731-737.

13- Bancone, G., Chu, C. S., Chowwiwat, N., Somsakchaicharoen, R., Wilaisrisak, P.,

Charunwatthana, P., ... &Nosten, F. H. Suitability of capillary blood for quantitative

198



Journal of Basrah Researches ((Sciences)) Vol. (47). No. 1 (2021)

assessment of G6PD activity and performances of G6PD point-of-care tests. The American
journal of tropical medicine and hygiene,2015, 92(4), 818-824 .

14- Laszlo, G., A simple method for determination of serum catalase activity and revision of
reference range. Clinicachimicaacta, 1991, 196.(2-3): 143-151.

15 - Mahmoud , H.H. , Simple spectrophotometric assay for measuring catalase activity in
biological tissues. BMC biochemistry, 2018, 19, 7 -15 .

16- Barker , F. Determination of serum tocopherol by colorimetric method. Varley’s practical
clinical biochemistry. 6th.ed,portsmoth.NH.USA , Heinemann professional publishing .
1988 : 902

17- Saima, J., Malik, A., Qazi, M. H., & Aziz, M., Spectrophotometric method for the
determination of Vitamin A and E using Ferrozine-Fe (Il) complex. Asian Journal of
Research in Chemistry, 2013, 6.4: 334-340 .

18- Bang-Ce, Y., Honggiong, L., &Zhensong, L. Rapid detection of common Chinese
glucose-6-phosphate dehydrogenase (G6PD) mutations by microarray-based assay. American
journal of hematology,2004, 76(4), 405-412.

19- LaRue, N., Kahn, M., Murray, M., Leader, B. T., Bansil, P., McGray, S., ... & Domingo,
G. J. Comparison of quantitative and qualitative tests for glucose-6-phosphate dehydrogenase
deficiency. The American journal of tropical medicine and hygiene, 2014, 91.4: 854-861.

20- Saliha, R., Raza, S. T., Ahmed, F., Ahmad, A., Abbas, S., & Mahdi, F. , The role of
vitamin E in human health and some diseases. Sultan Qaboos University Medical Journal,
2014, 14. (2): 157-165 .

21- Von Seidlein, L., Auburn, S., Espino, F., Shanks, D., Cheng, Q., McCarthy, J., ...
&Bancone, G.. Review of key knowledge gaps in glucose-6-phosphate dehydrogenase
deficiency detection with regard to the safe clinical deployment of 8-aminoquinoline
treatment regimens: a workshop report. Malaria journal,2013, 12(1), 112.

22- Ho, H., Cheng, M., & Chiu, D. T. , G6PD-an old bottle with new wine. Chang Gung
Medical Journal,2005, 28(9), 606 .

23- Van den Broek, L., Heylen, E., & van den Akker, M. Glucose-6-phosphate
dehydrogenase deficiency: not exclusively in males. Clinical case reports 2016, 4(12), 1135-
1137.

24- Pinna, A., Carru, C., Solinas, G., Zinellu, A., &Carta, F. Glucose-6-phosphate
dehydrogenase deficiency in retinal vein occlusion. Investigative ophthalmology & visual
science,2007, 48(6), 2747-2752.

199



Journal of Basrah Researches ((Sciences)) Vol. (47). No. 1 (2021)

25- Gaetani, G. F., Rolfo, M., Arena, S., Mangerini, R., Meloni, G. F., & Ferraris, A. M. ,
Active involvement of catalase during hemolytic crises of favism. Blood, J. 1996, 88.(3) :
1084-1088.

26- Gautam, K. , Glusoce-6-phosphate dehydrogenase-History and diagnosis. Journal of
Pathology of Nepal, 2016, 6.(12) : 1034-1039.

27- Xiangyang L. ,kokare, Chandrakant. K. , Microbial enzymes of use in industry.
In: Biotechnology of Microbial Enzymes. Academic Press, 2017. p. 267-298.

28- Abdul-Razzak, K. K., Almomany, E. M., Nusier, M. K., Obediat, A. D., &Salim, A. M. ,
Antioxidant vitamins and glucose-6-phosphate dehydrogenase deficiency in full-term
neonates. J. Medical Science, 2008, 6 : 2-5.

(D (R Slinaliadl) g Slag 3V Gty S Salia g pdilgan il sh -6~ 398 518! a3 (il iU
G — 8 ) Asblaa B SELY 2 i

gﬁtd\)hw\JAwgsz 9 5w ha sluasl
bl daaly — 4d yall a glall 4y il A0S ploasl) acd 1
Gl — 3 puadd)

238 dgag (Klg LDl dsdall AN I jeds Lwsde 5S05 Aabdd) ddbagel Cilpisall dgag o gadlal)
SO ) 3 iaye i Eibasal) bl I gas oankal) (sl e JB) 5l o) S il
35S asmy cupgli) Ayl ) Cpglal My . peall pall LS 8 Gand A Baseiall Gl e asls 58
Usina  (mlesdl o addes o Guinll dale e Toldiel apadl 3 Tos dihly 58050 Spimgyulen cliwg 6 —
& (p>0.05) (gsine (38 llia ngs ol ety .+ Bylascd) deganes &lie (el 8 Jaagl 8 (p<0.0001) Lile
) j# nye 3 (p<0.0001) Wil Lsiea Laaletsl o 54018 a3l 05 5opubenil clig e clualislS (iasls
Ugine B cpglal B 5 A ialiogy ABdiall ZiaiV) e 520SY) Clalins .+ slaa¥) deganes d3jlee DEL

5okl de sane 4 )i GBPD e o (p<0.0001) Ll

A, E Clindid « GPT ¢ JaliS « GBPD bl ¢ (ML) aall i iy ¢ dgalidal) cilalsl)

200



